Evidence of downregulation of matrix extracellular phosphoglycoprotein during terminal differentiation in human osteoblasts.
Matrix extracellular phosphoglycoprotein (MEPE) is an extracellular matrix protein that was first detected in tumor-induced osteomalacia (TIO). Investigations in mice revealed that MEPE is expressed in bone and teeth in a maturation-dependent manner, reaching its maximum during mineralization. However, from knockout experiments, although it has become clear that MEPE might function as a mineralization inhibitor, the exact mechanism of action is still unclear. Even less is known about the regulation of MEPE in men. Therefore, we have studied the time- and maturation-dependent expression of MEPE in two human osteoblast culture systems, the osteosarcoma cell line HOS 58 and primary trabecular osteoblasts. Cells were cultured for up to 29 days, and the influence of beta-glycerophosphate (bGP), ascorbate, transforming growth factor beta (TGF-beta), BMP-2, and dexamethasone was studied. HOS 58 cells showed no significant effect on MEPE gene expression up to 5.0 mM, but a significant inhibition was revealed at 10 and 20 mM, when osteocalcin (OC) expression was maximal. Under the same conditions, primary human osteoblasts showed no effect on MEPE gene expression. However, when cultured in the presence of 5 mM beta-glycerophosphate, ascorbate, and dexamethasone for 29 days, which are similar conditions to those described by Owen in his differentiation model in rat osteoblasts, a progressive inhibition of MEPE gene expression to 20% of the maximum was observed. Increasing osteocalcin expression indicated advancing differentiation. In conclusion, in contrast to the results in mice, when MEPE was maximally expressed during mineralization, in the human system, this factor seems to be maximally active in the proliferation and early matrix maturation phase. It was, however, strongly suppressed, associated with the mineralization phase.